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10 oll whom it may concern:

Be it known that I, ACHILLES DE KHOTIN-
SKY, a subject of the Czar of Russia, residing
at Chleeﬂ'o in the county of Cook and State

5 of Illmme "have invented a certain new and
useful Impl ovementin Circuit-Testers, (Case
No. 1,) of which the following is a full, clear,
concige, and exact deseupmon

My invention relates to a circuit-tester,
and has forits object to provide an improved
device adapted for use in connection with an-
tomatic fire-alarm circuits to detect and au-
tomatically record any breaks which may ex-
18t in any of the different circuits tested, so
that the broken circuit may be 1mmed1ately
located and repaired and the system restored
to 1ts operative condition.

I will describe my invention by reference
to the accompanying drawings, and the fea-
2o ftures which I regard as novel will be pointed

out in the appended claims. |

- In the drawings, Figure 1 is a diagram

illustrating an eutomatle fire-alarm eucmt
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equipped with the improved testing device of -

my invention. Fig. 2 is a front elevation of
the circuit - tester with some of the parts
broken away to disclose other parts which
underlie them. Fig. 3isasimilar view show-
ing the partsin an altel native pOaIthﬂ Fig.
4 is a side elevation, partially in seetlon
Fig. 5 is a sectional elevation on line 5 5 of
Flﬂ' 3, and Kig. 6 is a detaﬂ view of a portion
of the mechamsm
Similar letters of reference are used to des-
ignate the same parts wherever they are
shown. |
Referring first to Fig. 1, an automatic fire-
alarm syetem such as mlehb be applied to a
three-story building, is diagrammatically
illustrated, three branch circuits 1 2 3 being
shown extending from the annunciator and
alarm device a to the first, second, and third
floors, respectively, of the building, each of
sald branch conductors being connected
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the dlﬂ:erent floors of the building, to a com-
mon return-conductor 4, whichleadsfrom one
- pole of the central battery ¢ to the several
floors of the building, being connected at each

- trol the particular branch circuitof that floor.

| The wires1 2 3 are each led throuﬂ'h an indi-

F

floor with the multiple thel mostats which con-

through thermostats b b, which are located on |

vidual annunciator and through the signal-
bell ¢’ to the opposite pole of battery ¢ from
that to which conductor 4 is connected. The
thermostats 6 b may be of any desired type, the
funciion of each being to automatically close
the circuit betweenthereturn-conductor4and
the particular one of the branch conductors 1
2 3 with which the thermostat in question may
be associated whenever the temperature of
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‘the thermostat is raised to a given point, as

by fire. Emergeney-switches d d are pro-
vided on each floor, by which the fire-alarm
circuit of that floor may be closed in case
some person on that floor should desire to
transmif a fire-signal when for any reason the
thermostats ha,ve not acted. Kach of the
branch wires 1 2 3 after passing the several
thermostats which are associated with each
of them passes back to a testing instrument
T, which is shown in detail in Figs. 2 to 6.
This testing instrument is provided with a
rotatable arm ¢, which is adapted to be moved
around by clockwork and successively to
make engagement with contact-pieces e’ e* €,
which form the terminals, respectively, of
the branch conductors 123. The arm enor-
mally rests in contact with a terminal plece.f
et, which is connected with the main wire 4
near the pole of the battery. 'The other end
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~of the wire 4 after passing the several ther-

mostats on all the floors. also returns to the
testing instrument T, where it is led through
the Wlndmﬂs of a 1ecord1n0'-electr0mao'net J 85
to the framework of the maehme whmh 18

connected with the rotating eontaet -arm e.

Referring now more parblculerly to Figs. 2
to 6, the contact-arm e is mounted to rotete
with a shaft ¢, which forms one of the shafts
of a_gear-train adapted to be driven by a
coiled spring and having an ordinary vi-
bratory escapement. An operating lever or
hook /. is connected by means of a pawl and
ratchet with the shaft of the gear-train which
carries the spring, so that by pulling down
the lever A the sprmn' may be wound up,
whereupon, the lever being released,the train
will slowly rotate until the 0perat1nmlever is
moved back to the starting-point. Therange 100

go
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of movement of the léver h is just sufficient
| so that the arm e, carried by the shaft g, will
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be caused to make a complete revolution. ] connected through the helices of the solenoid-

surrounding the path in- which the arm e
moves when rotated is a ring 7, of insulating
material,in which the terminal contact-pieces
e e* ¢’ etare mounted. These contact-pieces
are passed radially through the insulating-
ring and project a trifle from the inner pe-
riphery thereof in position to be successively
engaged by the extremity of the arm e as it
rotates. ‘T'hearm e has a separable contact-
tip %, which is movabie longitudinally of the
arm, being shown as fitting into a hollow bore
therein, and is normally pressed outward
against the ring 7 and the contact-terminals
held therein by a spring %', whereby a per-
fect electrical contact between the spring and
the several contact-terminals is insured. A

~dial-plate [ is mounted upon the shaft g above
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the arm e, but inside the insulating-ring 7,
and Is adapted torotate with the shaft. This
dial-plate is provided for the purpose of car-
rying a detachable paper dial m, upon which
a record of each test may be made. The re-
cording device which I prefer to employisan
electromagnetically-operated punchn,adapt-
ed to perforate the paper dial at each test, if
the circuit tested is complete. The dial is
divided or marked off into a number of sec-
tions, one for each circnit, and as the dial is
revolved the punch-mark is made in that di-
vision of the dial which corresponds to the
circuit being tested. A permanent record of
each test is thus made. In order that the

- paper may be stationary while the perfora-
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tion is being made therein without requiring
the rotation of the dial-plate I to be stopped,

the paper is not rigidly fastened to the dial-

plate, but is merely slipped over a threaded
pin ¢', projecting from the shaft ¢, and is held
lightly against the plate by a washer I, which
1s also slipped over the threaded pin ¢’ and
held down upon the paper by a thumb-nut ¢2,
screwed upon the pin, a spring ¢° being inter-
posed between the nut and washer to insure
a light and yielding engagement of the parts.
The edge of the paper dial in which the per-
forations are to be made projects a little dis-
tance beyond the edge of the revolving dial-
plate [, so as to slide over the surface of the
insulating-ring <. |

This testing instrument may be located at
any convenient point; but preferably it is
placed near the annunciator «.

Kach of the conductors1 2 3 starts from one
pole of the battery ¢, leads through the bell
a’ and an individual annunciator to the floor
to be protected, where it is connected to one
side of each of the several thermostats and
the emergency-switch, and then continues on,
passing back by another path to the testing
instrument 1, where it terminates in one of
the contact-terminals ¢’ e* ¢3.
4 starts out from the other pole of the bat-
tery and passes to all the floors, being con-
nected to the several thermostats and the
emergency-switch on each floor, then passes
back to the testing instrument, where it is

The conductor -

magnet / with the rotatable contact-lever e.
This lever, as previously explained, normally
rests against the contact-piece e*, which is
connected with the same pole of the battery
from which the wire 4 originally started. The
circuit of the battery may thus be completed
by crossing the wire 4 at any point with one
of the conductors 12 3, whereupon the alarm-
bell o' in the circuit will be rung and the par-
ticular indicator corresponding to that one of
the conductors 1 2 3 which has been crossed
with the return-wire will be caused to dis-
play its signal.

The punch n is carried by the armature £’
of the solenoid-magnet 7, and when the mag-
netisexcited the punchisdrawn down sharply
against the faceof theinsulating-ring+,which
forms a backing or anvil for it. The edge of
the paper diskisinterposed between the point
of the punch and the face of the insulating-
ring. 'The punch is held normally out of en-
gagement with the paper by means of com-
pression-springs /* f* inside the magnet-heli-
ces pressing outwardly againg ttheinner ends
of the solenoid-cores.

The helices of the magnet £, which prefer-
ably have but a comparatively small number
of ampere-turns, are included in the circuit
of conductor 4 between the arm’ eand the pro-
tective circuits, so as to bein the path of cur-
rent when the cireuit of either of the branch
circuits 1 2 3 1s closed at the testing instru-
ment. Whenafire-signalistobetransmitted
from one of the branch cireunits12 3, the cur-
rent will normally flow from the branch cir-
cuit in question back to battery over the side
of the loop-conductor 4, which does not in-

clude the windings of magnet f; but should

this side of the loop be broken current may
still find path back over the other side through
the testing instrument.

A test of all the conductors of the system
may be made at any time at the instrument
T. In making this test a paper dial is fas-
tened to the plate [ by the friction device al-
ready described, the dial being adjusted so
that the divisions or spaces in which the rec-
ord-marks are to be mnade will as the dial is
rotated be brought under the punch when the
latter 1s actuated by the completion of the
corresponding circuit. The proper position
of the dial at the start is shown in Fig. 2.
The operating-lever /i is now pulled down to
wind up the clock-train and then released,
whereupon the shaft ¢ is slowly rotated until
1t has made one complete revolution, after
whichitisstopped, theoperating-lever, which
18 slowly returned to its original position,
finally striking a projecting lug,against which
it normally rests. As the shaft rotates the

contact-arm suceessively engagesthe contact-
pieces ¢’ ¢* ¢*, and as each contact is thus
made, if the circuit tested is complete, the
magnet will receive current and will attract
its armature and so cause the punch to make
| a perforation in the paper dial in the division
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which corresponds to the circuit being tested.

The paper dial is held from rotation by the:
punch while the latter isin engagementthere-
with; but the plate/ continues:to rotate, the.
“paper being only held lightly to the plate by
the spring-washer, so that it is only carried
around by the plate when free of the punch.
Fig. 3 shows the position of the parts as-the
cireuit 11is being tested. When thearm ehas

made a complete revolution, it is brought to

- rest against the contact e*, leaving both ends

- of the loop 4 connected with the battery

L5
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Should the return-conductor 4 be broken,

say at the point«, it will be seen thatalthou crh

fire-signals may be transmltted, yet when the
test is made neither the bell o' nor any of the
individual annunciators ‘nor the magnet f:
will be operated. If any of the eonductors
1 2 8 should be broken, the alarm-bell o' will

not ring nor the annunciator be displayed

. when the contact-arm e engages the terminal

of that conductor, and the magnet  will not

be operated to punch the dial, although the
other circuits may be complete.

nent record of that test which may be pre-

" served.
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One feature of my invention consists in in-
terposing a resistance.p in cireuit with the
recording-magnet f and adjusting the magnet
so that 1t will be responsive only to compara-
tively strong currents. 'The object of this is
to furnish a test of the strength of the bat-
tery. If the battery should be run down or

otherwise weakened, when the test is made
the bell ¢’ and the annunciator will respond’

-~ as usual, but the recording-magnet will not
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be enermzed sutficlently tooperatethe punch,

and no record willl be made. The attendant

will thus be warned that the batteries need

attention beforethey becomeso farexhausted
that they will fail to transmit a fire-signal.

Having thus  described my invention, I
claim as new, and desire to secure by Letters |

Patent the followmﬂ*

1. In a testing deviceforpr otectmﬂ' eir emts,’-

" the combination with 2 movable contact-arm
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e, of a number of contact-pieces e’ ¢* ¢ with:

which said arm is adapted successively to en-

gage, sald contact-pieces forming the termi-

nals, respectively, of the protective circuits to
be tested, a movable dial or register mounted
to rotate mth the contaet—arm a return-con-
ductorconnected to said coutact -arin, a SOurce
of current connected between SEle return-
conductor and the several protective circuits,

a magnet included in the cirecuit with said:

contact-arm, adapted to respond to the flow
of current as each protective cirguit is closed
by said arm, and recording mechanism for

marking said dial or 1‘egis‘ﬁer, operated by

sald magnet; whereby as the arm-is moved
the circuits are automatically tested one after
another and a record automatically made of
each test, as descrlbed |

_ The dial
will thus show the condition of each wire of
the system at each test and makes a perma-

R

2.-In a circuit-testing device, the combina-

tion with the rotatable contaet—mm e and the
‘terminal contact-pieces ¢’ €%, &e., with which
said arm 1s adapted‘sueeessivelyto engage, a-

gear-train for rotating said contact-arm and

| means for driving the same, a rotatable dial
m and a mounting therefor moved: by said

eyl pres—f ———e——

i

gear-train, a source of current connected with
the contact -arm and with each of the circuits
to be tested, said circuits termmatmn‘ respec-
tively in the contact-pieces ¢' €%, &c., an elec-
tromagnet in the path of current between the
contact-arm and the several circuits to: be

‘tested, and a punch n operated by said mag-

net-adapted to perforate said dial, whereby a

permanent record of each-test is automatic-

ally made as the arm and:dial are rotated.
3. " A'recording device for a circuit-tester,

‘comprising a magnet and means for succes-

sively connectmn' the same with the circuits
to be tested, a movable’dial plate [ and mech-
anism for moving the same as the magnetis

connected with one circuit after anothel, a
paper dial m and means for holding the same
frictionally against said movable di&l—plate,
whereby the paper dial is moved with' the
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plate . but may be stopped independently

said electromagnet, adapted to mark the pa-

4 The combmatwn with an alarm- e1rcu1t

of a battery and an electrical alarm device in
‘the circuit, a circuit-tester having a respon- .
sive devlee and means for connecting said re-

‘thereof, and a recording-marker operated by

95

per to record the test while the dial-plate Z is
-in motion, as set forth. _.

Ico

sponsive device in circult with the battery

‘and the alarm device, said alarm device be-
Ing adjusted to respond to a current of less
stl ength than that required to operate the re- -

1c5

sponsive device of the circuit-tester,whereby

5. A circuit-tester comprising the ring or

frame 7, contact-pieces disposed at intervals
‘around the inner surface of said ring, a cen-
tral shaft g mounted to rotate within the ring’
and means for rotating said shaft, a eontaet-.

arm carried by said Sha,ft the outer end of

the edge of the dml—plate and slldlnﬂ over the

front SLlrface of the ring, and a malkmﬂ' de-
vice for engaging such pro;;ectmﬂ' edﬂ'e of the
dial, as deserlbed

s whereof I heleunto subscr ibe m y
:name this 29th" o

In witne

of July, A. D, 1901."
ACHILLES" KHOTINSKY.

Witnesses: |

C. G. MULLER,
M. J. HELMS. -

| weakening of the battery will be indicated by
‘the failure of the responsive device to operate
| when the circuit is tested, while the battery -
1s still sufficiently strong £0 operate the alar m' |
device, as set forth.
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'sald arm being engaged suecesswely with'the
‘said eontact-pwees of the ring as the arm is
revolved, a dial-plate I carried by the shaft,
a detach gLble dial m backed by said dial- plate
‘the outer edge of said dial extending beyond
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